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Pa3paboran 1 MpoTEeCTUPOBAH CIELBHIYUCIUTEN HA 0a3e MPOrpaMMUPYEMBIX MOJIb30BaTEIEM
BeHTHIbHBIX MaTpuil (Field Programmable Gates Array — FPGA), KoTopblii B COCTaBe MEePCOHATBLHO-
ro KOMIBIOTEPA MO3BOJIET C BBICOKOM IMPOU3BOAMTEIBHOCTHIO YHCIEHHO pEellaTh CUCTEMY ypaBHeE-
HUN MEJIKOW BoAbl. MoJenupoBaHue paclpocTpaHeHus iyHaMHu B TeueHue 90 MUHYT Ha CEeTKe pas-
MepoM 3000x2496 y310B 3aHUMAaET 25 ceKyH. JJocTUrHyTasi TOUHOCTh PEIICHUS HE YCTYIIAaeT MUPO-
BOMY YPOBHIO. BbICOKast MpOM3BOIUTENFHOCTh JOCTUTHYTA 32 CYET pa3pabOTKH M ONTHMHU3ALMH I1a-
paJUIENIbHBIX BBIYMCIUTEIBHBIX KOHBEUEPOB, MPAKTUYECKU IMOTHOCTHIO MCIHOJIb3YIOIMIMX MMOTEHIHAT
anmnapaTHOW yacTu BbruucauTels. [IpuMeHeHrne BBIUNCIUTENS TIPU OLIEHKE ONTACHOCTHU BOJIHBI IIyHAMU
MO3BOJISIET 3@ HECKOJIBKO MUHYT IIPOU3BECTU PACUET PACIPOCTPAHECHHS BOJIHBI LIyHAMU 10 aKBaTOPUU
Tuxoro okeana Ha ceTke ¢ paspeuieHueM 3,6 kM. B ciydae niyHamu, Tak Ha3bIBaeMOM OJM>KHEN 30HBI,
KOT'JIa BOJIHA IIyHaMH JOXOJIUT N0 Ommkaiiiiero moOepexxbs mpuMmepHo 3a 20 MUHYT, IpUMEHEHUE
BBIUUCIIUTEIIS TTO3BOJISIET TOBOPUTH O CO3JIAHUHM CHCTEMBI MPEIYNPEKICHUS 00 OIMAacCHOCTH IyHAaMHU
JUIS JAaHHOTO yyacTKa mo0epeskbs, padoTaroliell B peskuMe peaabHOro BpeMEeHHU.
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OOt Bua BeiuncutTes Ha 0a3e kpuctauia FPGA cemeiicta Xilinx Virtex-7 (ciesa).
ITpumep pacueTa pacrpeeieH st BBICOT BOJHBI BJOJIb FOTO-3aMaHOT0 TOOEPEKbs SMOHIH
JUIst TPEX Pa3HBIX PACIoIOKEHHH HCTOYHHUKA I[yHaMH (CIIpaBa)

General shape of the calculator based on Xilinx Virtex-7 FPGA (left).
Example of the computation of wave height distribution along the South-West coast
of Japan for three different locations of the tsunami source (right)

An FPGA (Field Programmable Gates Array) based specialized calculator has been developed
and tested. This calculator makes it possible for a regular PC to achieve high-performance numerical
solution to the shallow water system. It takes just 25 seconds to simulate 90 minutes tsunami wave
propagation at 3000x2496 nodes mesh. Such high performance has been achieved by development
and optimization of parallel calculation pipelines, which utilize practically all resources of the hard-
ware platform in use. Using the calculator to evaluate the danger of a tsunami wave, one can compute
tsunami wave propagation over the entire Pacific Ocean on a 3,6 km resolution mesh within several
minutes. In the case of the so-called near-field tsunami (the wave is approaching the nearest dry land
in 20 minutes), the calculator provides a good basis for the real-time-mode tsunami warning system.
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